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Résumé 
 
 
Peter SCHRIBER a recherché, sous direction de PD Dr. A. Frutiger, la fréquence et les 
circonstances des réadmissions aux soins intensifs chez tous les patients qui avaient été transférés 
à l’étage, pendant une période de cinq ans, c’est-à-dire de 1994 à 1998. Il a démontré que 12% des 
patients admis aux soins intensifs vont y retourner durant l’année suivante. Il a aussi constaté que 
le taux des réadmissions aux soins intensifs en général ne peut pas servir comme indicateur 
valable de la qualité des soins. Par contre, il a pu identifier et spécifier un sous-groupe de patients, 
c’est-à-dire les réadmissions pendant les premières 48 heures, avec détérioration respiratoires ou 
neurologiques, sous-groupe permettant de juger certains aspects de la qualité des processus aux 
soins intensifs. Ces observations peuvent nous aider à développer des outils plus précis et 
efficaces afin d’estimer ou mesurer la qualité des soins dans ce contexte. 
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Introduction 
 
Nous avons crée des instruments permettant de mesurer et de contrôler la qualité, d’une part en 
vue d'un perfectionnement de la pratique médicale, d’autre part en raison de la pression 
budgétaire. De nombreux indicateurs pour la contrôle de la qualité ont été proposés jusqu'à nos 
jours, mais seulement peu d'entre eux ont suffisamment été validés [1,2]. 
 
Alors que la réadmission des malades qui ont préalablement  séjourné  à l'hôpital est généralement 
acceptée comme un indicateur de qualité, il manque une évaluation correspondante pour les 
réadmissions aux soins intensifs (SI). L’ American Society of Critical Care Medicine (SCCM) 
recommande l'enregistrement des réadmissions aux SI dans les 48 heures après le transfert vers 
une chambre d'hôpital [3]. Ni le laps de temps de deux jours n’a été validé, ni le terme de 
"réadmission" n’a été suffisamment défini. Les SI interdisciplinaires du "Rätisches Kantons- und 
Regionalspital" ont pratiqué l'enregistrement des retours dans leur programme de contrôle de 
qualité depuis 1994, afin d'enregistrer les cas de patients qui, après avoir été transférés dans un 
autre service de l'hôpital, ont vu une aggravation de leur état de santé et qui - par conséquent - ont 
dû retourner aux SI. Le but de ce travail est d'évaluer l'importance des réadmissions aux SI en tant 
que paramètre de contrôle de qualité. Nous voulons savoir quelles situations ont mené à ces 
réadmissions et si l'inscription de certaines conditions est valable comme instrument de contrôle 
de qualité de la prise en charge. 
 
Les données 
Les SI comptent 10 lits d'un hôpital comportant 300 lits. Le service est dirigé par un médecin 
spécialiste en SI. Dans cet hôpital, toutes les disciplines chirurgicales sont pratiquées, à part la 
chirurgie cardiaque. Il y existe aussi des SI pédiatriques séparés, dont nous ne tiendrons pas 
compte dans ce travail. La décision définitive d'un déplacement ou d'une réadmission des patients 
dépend des médecins des SI . 
 
Patients et méthodes 
Il s'agit d'une analyse descriptive, en partie quantitative et en partie qualitative. Les réadmissions 
aux SI ont été définies comme une nouvelle admission dans les 365 jours suivant la sortie de cette 
structure. Nous avons pris en considération tous les patients qui ont été soignés aux SI au moins 
une fois entre le 01/01/94 et le 31/12/98. L'évaluation statistique (chi-square-test, t-test) a été 
effectuée par les logiciels MS-Exel et SPSS 1.0. Les réadmissions ont été classées en différentes 
catégories d'après l'algorithme décrit dans la figure 1 et elles sont définies dans le texte suivant.  
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ICU-Admission 
 
F
ré
ca
N
ca
 
 
 
  yes 
Reason:   
Acute CHD? 
yes 
Coronary group 
(excluded from 
detailed analysis) 
RA within 4 
days? 
RA within 
365d? 
RA after hosp.
discharge or  
new pathology RA of cat C
RA of Category A 
RA of Category B 
RA 
preventable? Nonpreventable RA
preventable RA 
RA within 365 d
yes 
no 
yes 
yes 
no 
no 
Admitted only once
Discharged 
alive? 
Died in ICU 
no 
yes 
RA for other than 
coronary causes 
no 
RA after 4days
no 
igure 1 : Algorithme de la catégorisation des groupes et des sous-groupes: RA: engl.: readmission (franç. : 
admission).  Acute CHD: engl.: acute coronary heart disease (franç: maladie coronarienne aiguë). Cat: engl.: 
tegory (franç.: catégorie)  Preventable RA: engl.:  preventable readmission (franç.: réadmission évitable). 
onpreventable RA: engl.:  nonpreventable readmission (franç.: réadmission inévitable). Les définitions des 
tégories  sont expliquées dans le texte suivant. 
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Catégorie A :  la réadmission survient moins de 4 jours après le transfert des SI dans une chambre 
d'hôpital, soit en raison de l’apparition d’une nouvelle pathologie, soit avec 
l'ancienne pathologie qui a été insuffisamment soignée ou diagnostiquée pendant le 
séjour précédent.  
 
Catégorie B : la réadmission survient entre 4 et 365 jours après le transfert des SI pour cause 
d’exacerbation de la pathologie originaire. 
 
Catégorie C :  la réadmission est causée par une autre pathologie, indépendante de la pathologie 
du premier séjour, ou le retour aux SI survient après le départ de l'hôpital.  
 
Pathologie cardiaque coronaire:  réadmission causée par un syndrome coronaire aigu (les retours 
après une angioplastie transluminale percutanée  ou après des pontages prothétiques 
coronariens sont inclus). 
 
Réadmission inévitable: un plus long premier séjour des patients de cette catégorie aux soins 
intensifs n’aurait guère évité leur réadmission dans ce service ou l’aggravation de 
leur état de santé. L’ aggravation de l’état de santé aurait probablement aussi eu 
lieu aux soins intensifs. 
 
Réadmission évitable: les patients de cette catégorie auraient probablement profité d’un plus long 
premier séjour aux soins intensifs. En cas de plus long premier séjour, le retour aux 
soins intensifs aurait probablement pu être évité. 
 
 
Résultats 
Nous avons enregistré 516 réadmissions ou 428 patients réadmis  aux SI sur 4028 admissions et 
sur 3616 patients durant la période analysée. Nous avons constaté une augmentation significative 
de l'âge moyen des patients pour l'ensemble de ces retours (57.9 en 1994, 61.0 en 1998).  
 
Le tableau 1 montre la répartition des retours durant cette analyse. 96 réadmissions sont 
directement causées par la pathologie du premier séjour (catégorie A). 
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 1994 1995 1996 1997 1998 ∑ 
 N % N % N % N % N % N % 
Cat A 19 17.6 15 14.3 19 18.3 15 18.3 28 23.9 96 18.6
Cat B 24 22.2 13 12.4 19 18.3 17 20.7 34 29 107 20.7
Cat C 33(7)a) 30.6 28(1)a) 26.7 28(1) a) 26.9 18(2)a) 21.9 22(2)a) 18.8 129(13)a) 25 
PCCA 32 29.6 49 46.7 38 36.5 32 39.0 33 28.2 184 35.7
∑ R 108 100 105 100 104 100 82 100 117 100 516 100 
 
Tableau 1 : réadmissions des différentes catégories:  ∑R:  total des réadmissions en 365 jours de chaque année. 
PCCA: pathologie cardiaque coronaire aiguë. ()a retours électifs 
 
L'augmentation du pourcentage des réadmissions de la catégorie A (+ 6.3 %) par rapport à 
l'ensemble des réadmissions en 365 jours en 1994 (N : 108) et en 1998 (N : 117) n’est pas 
significative (X2 < 2.706). L'augmentation du pourcentage des retours de la catégorie A (+ 0.86%) 
par rapport à l'ensemble des départs en 1994 (N : 780) et en 1998 (N : 849) n'est pas non plus 
significative (X2<  2.706).  
 
L'analyse des raisons des 96 retours dans la catégorie A a montré que toutes les réadmissions dans 
cette catégorie ne peuvent pas être expliquées par un manque de performance de la part  des 
médecins et des infirmières des SI: 65 retours étaient en effet inévitables, par contre 31 retours 
étaient évitables. L’aggravation de l’état de santé des 65 patientes  de la catégorie A aurait 
probablement aussi eu lieu aux soins intensifs. Par contre  31 patients de cette catégorie A auraient 
probablement profité d’un plus long premier séjour aux SI. En cas de plus long premier séjour, la 
réadmission aux SI aurait probablement pu être évité. 
 
Different problèmes de la categorie A; n: 96 (100%)
Respiratoires Neurologiques Gastro-intestinaux Circulatoires Post-operatoires Total 
évitabl
e 
inévitabl
e 
évitabl
e 
inévitabl
e 
évitabl
e 
inévitabl
e 
évitabl
e 
inévitabl
e 
évitabl
e 
inévitabl
e 
évitabl
e 
inévitabl
e 
            
n  (%) n    (%) n   (%) n    (%) n   (%) n    (%) n   (%) n    (%) n   (%) n    (%) n   (%) n     (%)
            
19  (20) 3    (3) 5   (5) 9    (9) 4    (4) 10   (10) 3    (3) 20  (22) 0 23  (24) 31 (32) 65  (68) 
 
Tableau 2 : Réadmissions évitables et inévitables causées par une exacerbation de la pathologie originaire: 
Retour  à cause de problèmes respiratoires, neurologiques, gastro-intestinaux, circulatoires, liés aux soins post-
opératoires (post-opératoires). 
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Les réadmissions de la catégorie A peuvent être expliqués par des problèmes respiratoires, 
neurologiques, gastro-intestinaux, circulatoires ou liés aux  soins post-opératoires (tableau 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 2-5 : Retours évitables et inévitables de la cat
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Figure  2: Problèmes respiratoires Figure  3: Problèmes neurologiques      
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      Figure  5: Problèmes circulatoires        Figure  4: Problèmes gastro-intestinauxégorie A 
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Discussion 
 
Le but de cette étude est d'analyser si l'inscription des réadmissions aux SI est un moyen valable 
pour garantir le contrôle de qualité. Nous analysons s'il est possible de reconnaître des situations à 
éviter avec l'enregistrement des réadmissions. Nous sommes surpris de constater qu'environ 12% 
(428 patients) de tous les patients (N: 3616) aient dû retourner aux SI en 365 jours et qu’environ 
40% (N : 204)  de toutes les réadmissions (N: 516) ont eu lieu moins de quatre jours après le 
transfert des SI vers une chambre d’hôpital. 
 
En 1994, les quatre catégories de réadmission (A, B, C et le retour à cause d'une maladie 
coronaire) ont été définies. Nous pensions que la réadmission de la catégorie A correspondait le 
plus aux patients pour qui un retour aux soins intensifs aurait pu être évité. Pendant les 5 années 
d'analyse, 96 réadmissions pouvaient être attribués à la catégorie A. Le taux annuel de 
réadmission de la catégorie A et des départs des SI est pourtant resté stable entre 1994 et 1998 
(2.44%, 1.76%, 2.45%, 1.94%, 3.3%). Nous en concluons que l'inscription des retours aux SI n'a 
pas de rapport causal avec la fréquence des réadmissions. 
 
Une analyse plus exacte a montré que seulement dans 32% des cas (31 de 96 patients) la raison 
pour la réadmission était les soins insuffisants aux patients. Les autres retours de la catégorie A 
(68%) étaient dû à une aggravation de la première maladie. 
 
Les patients souffrant de problèmes pulmonaires ou de la circulation courent le plus grand risque 
de devoir retourner aux SI dans les quatre jours après leur transfert. Une des tâches principales des 
SI est la thérapie respiratoire. Ce n'est pas étonnant que l'on trouve le plus grand pourcentage de 
réadmissions évitables de la catégorie A, dans le groupe des problèmes respiratoires. La thérapie 
respiratoire intensive et la surveillance continue des fonctions respiratoires ne peuvent être 
garanties qu'aux SI. Parmi les 14 patients dont la réadmission était due à des problèmes 
neurologiques, nous considérons 5 réadmissions comme évitables. 
 
C’est pourquoi, à notre avis, les retours causés par des problèmes respiratoires (figure 2) moins de 
48 heures, ou par des problèmes neurologiques (figure 3), moins de 24 heures après le transfert 
sont des indicateurs valables pour le monitoring du transfert des SI vers un autre service d’hôpital. 
C’est-à-dire, qu’ils servent comme instrument du contrôle de qualité. Par contre, l’inscription des 
réadmissions causées par des problèmes cardiaques, gastro-intestinaux, circulatoires ou liés aux  
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soins post-opératoires n’est pas indiquée. De même, l'inscription des réadmissions est inutile - 
quel que soit le laps de temps ou la pathologie ayant causé le retour.  
 
Pour ces raisons, nous recommandons d'identifier les retours causés par des problèmes 
respiratoires dans les 48 heures après le transfert, ainsi que les retours causés par des problèmes 
neurologiques moins de 24 heures après le transfert comme un indicateur du contrôle de qualité. Il 
s'agit d'un indicateur complémentaire à d'autres, tels que le taux de mortalité et la durée du séjour 
au sein du service réanimation.  
 
Nous ne recommandons pas d'identifier les réadmissions aux SI qui ont lieu plus de deux jours 
après le transfert, ni les retours pour d'autres causes que les problèmes respiratoires ou 
neurologiques.    En effet, il existe peu de littérature sur les retours aux SI et de même peu de 
littérature qui décrit le laps de temps entre le départ et le retour aux SI.   
 
Le transfert des SI vers un autre service est une situation dans laquelle deux processus complexes 
s’unissent: la performance des employés des soins intensifs et celle des employés de l'autre 
service. La politique d'accueil et de déplacement des patients, le budget, le nombre d'employés et 
de lits des SI, l'existence d'une "Intermediate Care Unit", les pathologies concomitantes des 
patients sont des facteurs secondaires, qui influencent la probabilité d'un retour de manière 
importante [4-7] 
 
Le taux de mortalité des patients de la catégorie A n'est pas supérieur à celui des patients qui n’ont 
pas été réadmis aux soins intensifs. C'est l'une des différences principales par rapport à d'autres 
études, dans lesquelles le taux de mortalité des patients qui étaient admis une nouvelle fois aux 
soins intensifs durant le même séjour à l'hôpital est supérieur à celui des patients qui n'étaient pas 
retournés aux soins intensifs [8-14].  
 
Pour les patients de la catégorie A, le SAPS II (Simplified Acute Physiology Score) est inférieur 
après la réadmission aux SI que lors du premier séjour. Les patients qui devaient retourner aux SI 
moins de quatre jours étaient initialment plus malades, leur premier séjour aux SI durait plus 
longtemps et ils étaient plus âgés que les patients qui ne retournaient pas aux SI. 
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MS-Excel Microsoft Excel 
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Other hosp Other hospital 
P Preventable 
PAR Post anaesthesia recovery room 
po Postoperative 
Postop Postoperative 
PTCA Percutaneous transluminal coronary 
angioplasty 
RA Readmission 
RP Readmitted patient 
SAPS Simplified acute physiological score 
SD Standard deviation 
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Uro Urology 
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1. INTRODUCTION 
 
The term ´quality´, traditionally regarded as an inherent feature of products, is nowadays more and 
more applied to characterize services. For several reasons the introduction of quality control in 
hospital care has become increasingly important [1,2,3]. One is our constant aim to optimize our 
services in order to achieve the best possible patient results. Another lies in the financial restraints 
that exert increasing economic pressure on hospitals to justify their expenses.  
 
There is a great need for useful quality indicators that enable us to better evaluate the process of 
care. Many quality indicators have been proposed or even introduced, but only a few have 
undergone sufficient scrutiny. Quality measures, however, are only useful after they have been 
proven valid. Hospital readmission rates in general and readmission to the Intensive Care Unit 
(ICU) in particular are such parameters. 
 
While assessment of hospital readmission rates is a generally accepted and widely used quality 
indicator [4, 5, 6, 7, 8], monitoring of readmissions to a special care section within the hospital 
(e.g. to the ICU) is still controversial. ICU readmission monitoring has so far not been validated as 
a tool for quality evaluation. The American Society of Critical Care Medicine has strongly 
suggested monitoring of readmission to the ICU, claiming that it may directly relate to the quality 
of the discharge process [9]. These claims however, have never been corroborated by formal 
studies. To our knowledge it has never been defined what ICU readmission exactly is (within 
hours, days or longer), neither did anyone specify a time span over which readmission monitoring 
should be useful. Our study addresses these and related issues. 
Appropriate utilization of costly ICU resources is an important goal as health services struggle to 
contain their expenditures. Intensivists are under pressure to reduce their unit costs by shortening 
the length of stay of their patients, thus risking clinical deterioration for some, who otherwize 
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might have benefitted from a longer ICU-stay. On the other hand, there is little agreement as to 
the optimal timing of discharge of a patient from the ICU.  
 
Patients who are discharged prematurely run the risk of being readmitted. And those eventually 
requiring ICU readmission may have higher hospital mortality rates than those with an 
uninterrupted hospital course. Standardizing definitions and monitoring of readmission rates may 
become useful tools to determine whether our efforts to optimize ICU performance and utilisation 
are successful or whether we are endangering our patient’s lives. 
 
Assuming that monitoring of ICU readmission patterns may allow for useful insight into the 
process of care, namely the appropriate timing of discharge, we undertook an observational study. 
The multidisciplinary ICU of the ‘Rätisches Kantons- und Regionalspital’ has included 
readmission audits into its formal quality improvement program since 1994, intending to identify 
situations where discharged patients ran the risk of deterioration on the ward and being 
readmitted. Thus, reliable raw data continuously collected over 5 years were available. Using 
these files, we tried to determine the value of ICU readmission monitoring in general.  
More specifically, this thesis addresses the following questions: 
 
- What is the prevalence of readmission to an ICU? 
- Is the readmission rate indeed a marker of quality of ICU care? 
- If yes, do subgroups of readmissions exist where monitoring is especially useful, or 
respectively not useful? 
- Is it possible to predict the risk for readmissions for certain groups? 
- Who or what is responsible for readmissions? 
- Which factors influence readmission? 
- Can we make recommendations regarding the use, timing and definition of ICU 
readmission? 
- Is monitoring of ICU readmission effective? 
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2. SETTING 
 
A 10 bed multidisciplinary ICU in a 300-bed teaching hospital. A full time intensivist directs the 
unit. Except for cardiac surgery all surgical specialties are provided. The full spectrum of medical 
intensive care is covered. There is no separate coronary care unit. Occasionally children are 
admitted (11 cases in 5 years). The unit’s service area also includes 10 regional hospitals with a 
total of 1100 beds. The department of anesthesiology runs a daytime recovery room with 6 beds 
on a five-day working week. At night, or on weekends postoperative patients are transferred 
directly to the ward, unless they need special care and are therefore admitted to the ICU. 
There is no intermediate care facility. ICU patients are discharged either to the ward, to another 
hospital or go directly home. 
 
There is a formal admission and discharge policy. The final decision to discharge a patient from 
the ICU lies with the intensivist. He also decides about readmission except for patients with 
cardiopulmonary resuscitation. These are admitted informally. 
 
3. PATIENTS AND METHODS 
Study Design: Descriptive, partially prospective, quantitative and qualitative study. For the 
purpose of the study ”readmission”  (RA) was defined as any repeated admission of an ICU 
patient within 365 days after his first admission. The observation time lasted from 1994 to 1998. 
Included were all patients admitted at least once to the ICU between 01.01.94 till 31.12.98. 
 
Data Acquisition: Data on all patients admitted to the ICU of the `Rätisches Kantons- und 
Regionalspital` are routinely entered into a computer data base (custom made layouts based on 
Filemaker Pro). The database includes patient demographics, hour and date of admission and  
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discharge, paths of admission and discharge, nursing workload measures, diagnoses at 
discharge, patient co-morbidities, physiologic data, simplified acute physiological score (SAPS-II) 
score on day one, and details of all invasive procedures performed. Since 1994 information on 
patients readmitted according to the above definition were also systematically recorded as part of 
a newly introduced formal concept of quality assessment. 
 
Data processing: Data from 1994 through 1998 were imported from Filemaker into MS-Excel and 
assigned to different subgroups (mainly different times for readmission). Statistical analysis was 
achieved either with tools available on MS-Excel or with SPSS 1.0. Categorized variables 
between dichotomous outcomes were compared using chi-square-test (limiting value: 2.706). 
After checking for variance-homogeneity by the F-Test (level of significance α=0.1) and normal 
distribution by the Pearson-Stephens-test (level of significance α=0.1), either paired or unpaired t-
test or -test for unequal variances (level of significance α=0.05) were used in order to compare 
continuous variables such as age, SAPS II-Score, ICU length of stay, time to reentry at ICU.  
Readmission data for the 1998 group of patients were taken from the 1999 ICU data files.  
 
In 1994 the phenomenon ”readmission” had prospectively been broken down into four categories 
(cat): 
Cat A Readmission within 4 days after ICU-discharge, with any new or old pathology, 
insufficiently controlled or incompletely diagnosed 
Cat B Readmission later than 4 days after ICU discharge, with exacerbation of the original 
pathology 
Cat C  Readmission with new pathology not connected to the former one, or patients who had 
already left the hospital 
Coronary heart disease:  Readmission due to an acute coronary syndrome  
(including readmissions after percutaneous transluminal coronary angioplasty (PTCA), 
stenting or coronary artery bypass grafting (CABG) at another hospital) 
 
We assigned patients for which an Acute Coronary Heart Disease was the reason for initial 
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admission and RA into a separate group. The reason is, that frequent reocurrence of chest pain 
 and/or arrythmias is a typical feature of coronary heart disease and often leads to readmission. 
 These readmissions are considered to be part of the disease course and not due to insufficient 
 management. 
 
The medical records for each case of category A were reviewed by two experts (the author of this 
study P.S. and the superior of the study A.F.) and categorized according to whether the patient’s 
initial ICU discharge was “premature” i.e., whether chart review disclosed objective data which 
retrospectively suggested that a longer initial stay in the ICU might have prevented or ameliorated 
the deterioration that led to readmission. 
 
In the following work "readmission" (RA) will be differentiated from "readmitted patient" (RP). 
This needs to be explained: The term "readmission" (RA) refers to an event of a patient formerly 
discharged from the ICU being admitted again within 365 days. The term "readmitted patient" 
(RP) though refers to an individual formerly discharged from the ICU being admitted again within 
365 days, notwithstanding whether he/she was readmitted once or several times. Since some of 
our patients were readmitted twice or even more often, we will obviously count more 
"readmission" (events), than "readmitted patient"  (individuals). Depending upon the questions 
asked either RA or RP will be the focus of interest. Mortality calculations for instance will be 
based on readmitted individuals, not on readmission events.  
 
In the following, `department of surgery` stands for the disciplines of general surgery, thoracic  
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surgery, vascular surgery and traumatology. The disciplines orthopedics, neurosurgery, urology 
and surgery for ENT will be itemized individually. 
 
The following algorithm will accompany the reader during the study and allows him a better 
orientation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
yes 
Reason:   
Acute CHD? 
yes 
Coronary group 
(excluded from 
detailed analysis) 
RA within 4 
days? 
RA within 
365d? 
RA after hosp.
discharge or  
new pathology RA of cat C
RA of Category A 
RA of Category B 
RA 
preventable? Nonpreventable RA
preventable RA 
ICU-Admission 
RA within 365 d
yes 
no 
yes 
yes 
no 
no 
Admitted only once
Discharged 
alive? 
Died in ICU 
no 
yes 
RA for other than 
coronary causes 
no 
RA after 4days
no 
 
 
 
Figure 1. Protocol design: algorithm for allocation to subgroups 
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4. RESULTS 
 
4.1. All admissions/Study population 
 
4.1.1. Characteristics 
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RA preventable?
RA for other than 
coronary causes
RA after 
4d 
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During the study period 4028 admissions were  
registered. The ICU mortality rate was around  
6.3% and did not change significant during the  
study period. During the same time, the severity  
of  the admitted cases, measured by the SAPS-II  
score increased slightly from 28.1 points in 1994  
to 29.1 in 1998. The difference between mean  
SAPS-II in 1994 and in 1998 was not significant  
(p>0.05).   
 
Except for a significant increase (p= 0.001) in patients’ mean age (57.9 in 1994 versus 61.0 in 
1998) demographics of the ICU patient population was stable (cf table 1). 
 
Year 1994 1995 1996 1997 1998 Total 
 N (Rel or 
%) 
N (Rel or 
%) 
N (Rel or 
%) 
N (Rel or 
%) 
N (Rel or 
%) 
N (Rel or %) 
Admissions 784 - 852 - 772 - 775 - 845 - 4028 - 
Patients 696 - 760 - 697 - 706 - 757 - 3616 - 
Mean Age                   year/adm - 57.9 - 58.4 - 58.6 - 59.5 - 61.0 - 59.1 
female             adm (% of all adm) 261 33.3 300 35.2 242 31.4 255 32.9 281 32.3 1339 33.0 
male                adm (% of all adm) 523 66.7 552 64.8 530 68.7 520 67.1 564 66.8 2689 66.8 
Average LOS             days/adm - 2.3 - 2.2 - 2.3 - 2.0 - 2.14 - 2.2±3.4 
Average SAPS-II        
points/adm  
- 28.1 - 28.9 - 28.9 - 28.5 - 29.1 - 28.7±17.9
ICU Mortality         (per patient) 46 6.6 47 6.2 38 5.5 50 7.1 46 6.1 227 6.3 
30 d mortality      (incl. † at 
ICU) 
80 11.5 83 10.9 67 9.6 71 10.1 77 10.2 378 10.5 
 
Table 1. Characteristics of length of stay (LOS), severity and mortality of the study population. 30 d mortality : 
Deaths within 30 days after ICU admission        
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4.1.2. Paths of admissions and paths of discharges  
During the study period, 1408 admissions (35%) arrived via Emergency Department (ED), 1033 
admissions (25.6%) arrived from the operating room (OR) after elective or emergency surgical 
procedures, without staying in the post anesthesia recovery room. 773 admissions (19.2%) were 
accepted directly either from other hospitals or from a practitioner’s office. 564 times (14%), 
patients were transferred from the ward, either as emergencies or for a short elective procedures 
(cardioversion, tracheostomies etc).  
 
For nearly 2/3 of all admissions (2496), an internal medical condition was the indication for ICU 
care. There was a slight decrease (3.7%) of medical admissions over the years  (1994: 62.6%; 
1998: 58.9%), which was not significant (X2<2.706). In the same period surgical admissions 
increased from 188 in 1994 (24%) to 239 (28.3%). This increase was significant (X2=3.89). 
Neurosurgical admissions remained stable with 9.7±1.4% of the annual admissions. 
 
From 1994 to 1998 a steadily increasing number of postoperative surgical admissions arrived 
without prior stay in the post anesthesia recovery room (PAR): There were 196 (25%) in 1994 and 
243 (28.76%) in 1998. This increase was also significant (X2=2.92).  
 
227 (6.3%) patients died during their ICU-stay. The admission and discharge patterns are depicted 
in figure 2.  
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 ICU-Admissions from 1994 till 1998: 4028  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WARD a)
564 
(14%) 
DIRECTLY 
773 
(19.2%) 
ED b)
1408 
(35%) 
OR c)
1033 
(25.6%) 
OTHERS 
91 
(2.3%) 
X-Ray 
142 
(3.5%) 
PAR 
17 
(0.4%) 
 
 
 
 
 
 
 
 
 
 
 
MULTIDISCIPLINARY    ICU 
 
Department N % 
Medicine 2496 62 
Surgery 1005 24.9 
Neurosurgery 391 9.7 
Orthopedics 73 1.8 
Urology 40 1.0 
ENT 19 0.5 
Pediatrics 4 0.1 
Total 4028 100 
From 1994 – 1998: 3801 discharges to DIED  IN   ICU 
 
227 
(6.3%)  
 
WARD CARE 
3137 
(77.9%) 
HOME 
173 
(4.3%) 
OTHER HOSPITAL 
491 
(12.2%) 
 
 
 
 
Figure 2. All admissions: admission and discharge patterns ICU outcome. N: Number of admissions; PAR: Post 
anesthesia recovery room. ED: Emergency department. OR: Operating room; planned and unplanned, elective and emergency 
interventions without staying in the recovery room. X-Ray: Radiology department. Directly:  Admissions accepted either 
directly form other hospitals, from the “street” or from practioner’s office. a) Regardless of the discipline.  
b) Interdisciplinary Emergency Department. c) Elective and not elective preoperatively planned and unplanned postoperative 
admissions. 
4.1.3. Frequency of readmissions and number of readmitted patients  
During the study period an average number of 723±32 patients per year and 805±39.5 admissions 
per year were registered. 227 patients died during their ICU stay. An average of 83.6±11.1 
patients per year (11.6% of discharges) required readmission. The average number of  
readmissions (RA) was 101±10.6 or 12.5% of the average annual discharges.  
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Number of patients, of admissions, of discharges during the study period 
1994 1995 1996 1997 1998 Total 
Patients 696 760 697 706 757 3616 
Admissions 784 852 772 775 845 4028 
Discharges (incl. death in the ICU) 780 850 774 775 849 4028 
Number of RP and of RA within 365 days 
 1994 1995 1996 1997 1998 Total 
Readmitted patients (RP)  96 82 86 66 98 428 
Readmissions (RA)  108 105 104 82 117 516 
Discharged patients without RA 600 678 611 640 659 3188 
 
Table 2. Admission and readmission (RA) statistics, whole studyperiod 
 
There was a tendency for a decrease in the number of readmitted patients (RP) as well as of RA 
form 1994 to 1998, but the difference was not statistically significant. 
 
4.2. Patients only admitted once within 365 days 
4.2.1. Characteristics  
 
 
 
 
 
 
 
Year 1994 1995 1996 1997 1998 1994-1998 
 N (%) N (%) N (%) N (%) N (%) N (%) 
Admissions  600 - 678 - 611 - 640 - 659 - 3188 - 
Patients 600 - 678 - 611 - 640 - 659 - 3188 - 
Mean Age                year/adm 57.4 - 57.5 - 57.4 - 58.9 - 59.6 - 58.19±36.1 - 
female         adm   (% of all adm) 190 31. 7 229 33.8 203 33.2 215 33.6 231 34.1 1068 33.3%
male             adm (% of all adm) 410 68.3 449 66.2 408 66.8 425 66.4 447 65.9 2139 66.7%
Average LOS           days/adm 2.24 - 2.2 - 2.3 - 1.8 - 2.0 - 2.16±3.2 - 
Average SAPS-II   points/adm 28.3 - 29.3 - 28.5 - 28.4 - 28.9 - 28.7±18.7 - 
ICU mortality  42 7 43 6.3 34 5.6 46 7.2 41 6.1 206 6.4 
30 d mortality  (incl. † at ICU) 71 11.8 75 11.1 61 10.0 65 10.2 67 9.9 339 10.6 
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During the study period 3188 patients (79.2%  
of all admissions or 88.2% of all patients  
respectively) were only admitted once  
respectively did not reenter the ICU within  
365 days after discharge.  
.  
 
Table 3. Characteristics (age, LOS, severity, mortality) of patients admitted the ICU only once within 365 days  
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The ICU mortality declined from 7% in 1994 to 6.1% in 1998 (not significant: X2 =0.476). 
There was no significant difference between the highest mean SAPS II score (29.3) in 1995 and 
the lowest (28.3) in 1994. Over the whole study period the mean SAPS-II was 28.7±18.7. 
 
 
4.3. Readmissions within 365 days  
4.3.1. Characteristics 
 
In principle all patients who did not die  
in the ICU or  got a ”do not resuscitate”  
(DNR) order at the moment of ICU-discharge  
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had a chance of being readmitted.   
 
 
 
 
 
 
 
 
 
Altogether 428 patients (RP) accounted for 516 RA within 365 days. There is no significant 
difference between the length of the first stay (2.3 ±4d) and the second stay (2.3 ± 3.7 d). 
However, the SAPS II score at RA within 365 days was significantly higher than at the first 
admission (29.2 vs. 27.6; p= 0.048; α= 0.05).  
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Year of initial discharge 94 95 96 97 98 TOTAL 
 N % N % N % N % N % N % 
RA within 365 d 108 13.8 105 12.3 104 13.5 82 10.6 117 13.8 516 - 
RP within 365d  96 13.8 82 10.8 86 12.3 66 9.4 98 12.9 428 - 
Mean Age                              year/adm 58.8 - 62.8 - 58.2 - 62.6 - 62.4 - 60.8±16 - 
female                    adm (% of all adm) 41 37.9 48 45.7 30 28.9 26 31.7 38 32.6 175 35.6 
male                       adm (% of all adm) 67 62.1 57 54.3 74 71.1 56 68.3 79 67.4 316 64.4 
Average initial LOS             days/adm 1.9 - 2.1 - 2.3 - 2.8 - 2.7 - 2.3±4 - 
Average reentry LOS           days/adm 2.4 - 2.2 - 2.0 - 2.5 - 2.5 - 2.3±3.7 - 
SAPS-II initial stay            points/adm  25.8 - 28.8 - 26.2 - 29.2 - 28.5 - 27.6±14 - 
SAPS-II at reentry             points/adm 28.3 - 31.4 - 28.7 - 29.7 - 27.7 - 29.2±17 - 
ICU Mortality per RP 4 4.2 5 6.1 5 5.8 4 6.1 5 6.3 23 5.6 
30 d mortality per RP     (incl. † at ICU) 11 11.5 11 13.4 11 12.8 10 15.2 11 11.2 54 12.6 
Average time to RA                     days   57.5 - 43.4 - 52.9 - 55.0 - 62.2 - 51.8 - 
 
Table 4. Characteristics (age, LOS, severity, mortality and time to RA) of all RP and  all RA  
 
 
 
During the study period, there was a trend (not significant; p>0.05) toward an increasing mortality 
rate of RP with 4.2% in 1994 and 6.3% in 1998. The average interval between discharge and RA 
within 365 days during the study period was 51.8±5.7 days. No tendency was notable. 
 
4.3.2. Patients readmitted within 365 days 
Overall 428 patients were readmitted once or more within one year. The percentage of RP’s, who 
reentered only once within 365 days ranges from 90.6% in 1994 to 75.6% in 1995.  For 1998 it 
was 81 of 98 patients (82.6%). The percentage of RP’s, who reentered more than once ranges 
from 9.38% in 1994 to 24.39% in 1995. In 1998 it was 17 of  98 patients (17.3%) (table 5). 
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Number of patients with/without readmission within 365 days after discharge 
 
Year of initial discharge 94 95 96 97 98 ∑ 
Patients (n)                                          (incl death in ICU) 696 760 697 706 757 3616 
       
Never readmitted within 365 d after discharge  600 678 611 640 659 3188 
       
Readmitted once within 365 d after first discharge 87 62 71 55 81 356 
Readmitted twice within 365 d after first discharge 8 18 12 9 14 61 
Readmitted more than twice 1 2 3 2 3 11 
Total readmitted patients within 365 d after discharge 96 82 86 66 98 428 
 
Table 5. Number of patients with/without RA within 365 days after discharge 
 
 
 
4.3.3. Readmitted cases: paths of admission and discharge  
The proportion of medical admissions to surgical admissions for the first admission was the same 
as for the readmission, around 3:1.  
 
 
More than twice as many patients were readmitted from the wards at RA than at first admission. 
The RA rate through the ED was about half that of initial admission. After the initial ICU stay as 
well as after that after RA, about 80% of all discharges were made to our own hospital wards. 
 
Most RA’s (40%) came from the ward. The admission, RA and discharge patterns of the 
readmitted cases are depicted in figure 3. 
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WARDa)
1st  A: 87(17%) 
RA: 206 (40%) 
DIRECTLY 
1st  A:109 (21%) 
RA: 93 (18%) 
EDb)
1st  A:198 (38%) 
RA: 82 (16%) 
ORc)
1st  A: 97 (19%) 
RA: 108 (21%) 
RADIOLOGY 
1st  A: 10(2%) 
RA: 7 (1%) 
OTHERS/PAR
1st  A: 15(3%) 
RA: 19(4%) 
Hospital internal discharges to: 
HOME 
1st  Dis: 15 (3%) 
2nd  Dis: 10 (2%) 
Discharges externally 
DIED AT  ICU 
RA: 23 (5.6%) 
INTENSIVE   CARE   UNIT 
 
Department 1st  adm RA
 N % N % 
Medicine 370 71.7 349 67.6 
Surgery 101 19.6 122 23.7 
Neurosurgery 40 7.7 40 7.7 
Orthopedics 4 0.8 2 0.4 
Urology 1 0.2 2 0.4 
ENT 0 - 1 0.2 
Total 516 100 516 100 
516 admissions (of 428 RP) with RA within 365 days after discharge 
ORTHOP 
1st  Dis: 3 (0.6%)
2nd  Dis: 2 (0.4%)
URO 
1st  Dis: 1 (0.2%) 
2nd  Dis: 2 (0.4%) 
NEURO
1st  Dis:36 (7%) 
2nd  Dis: 40 (7.5%)
SURGERY
1st  Dis:104 (20%) 
2nd  Dis: 109 (21%) 
MEDICINE 
1st  Dis: 290(56.2%) 
2nd  Dis: 263 (51%) 
OTHER HOSP 
1st  Dis: 67(13%) 
2nd  Dis:72 (13.2%) 
 
Figure 3. Readmitted cases: initial admission and readmission patterns, ICU outcome. N: Number of admissions 
or RA respectively. ED: Emergency department. OR: Operating room. PAR: Post anesthesia recovery room. 
NEURO: Neurology. URO: Urology. ORTHOP: Orthopedics. OTHER HOSP: Other hospital. 1st  A: First admission. 
. 1st  Dis: discharge after first stay. 2nd  Dis: discharge after second stay. a) Regardless of the discipline. b) Interdisciplinary 
Emergency Department. c) Elective and not elective preoperatively planned and unplanned postoperative admissions.  
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4.3.4. Time to readmission of all readmissions  
40% (n:204) of all RA during the study period took place within the first 4 days after discharge. 
 
Number of Readmissions and their delays till reentry after discharge  
yr. 94 95 96 97 98 ∑ 
 N % N % N % N % N % N % 
RA ≤ 365d 108  105  104  82  117  516  
RA ≤ 4 d 35 32.4 41 39.1 47 45.2 36 43.9 45 38.5 204 39.5 
RA > 4 d 73 67.6 64 60.9 57 54.8 46 56.1 72 61.5 312 60.5 
 
Table 6. Number of RA and their time to reentry. RA ≤ 365d: Readmission within 365 days after discharge. RA > 
4 d: Readmission later than 4 days after discharge. RA ≤ 4 d: Readmission within 4 days after discharge 
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Figure 4. Number of RA as function of the time to reen
30% (n: 154), within 72 hrs 34% (n: 177) and within 96 h
registred. 
 Period N ∑ RA ∑ RA ∑ RA
RA within 24 hrs 102 
48hrs ≥ RA >24hrs 52 
 
154 
72hrs ≥ RA >48hrs 23  
 
 
177 
96hrs ≥ RA >72hrs 27   
 
 
 
204 100 1000
RA after (log days)
 
try (semilog). Within 24 hrs 20% (n: 102), within 48 hrs 
rs after discharge 40% RA (n: 204) of all 516 RA were 
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4.3.5. Classification of readmission within 365 days 
As mentioned in the methods section, all RA were grouped into one of four categories (A, B, C 
and the category of coronary heart disease). In order to address the specific questions of this 
thesis, this classification was adopted: 
Category  A Readmission within 4 days after ICU-discharge with any new or old pathology 
under insufficient control or insufficiently diagnosed 
Category B Readmission more than 4 days after ICU discharge with exacerbation of the 
original pathology 
Category C  Readmission with new pathology not connected to the original one, or patients who 
had already left the hospital, non regarding time 
Acute coronary heart disease: Readmission because of an acute coronary event (including 
 readmissions after PTCA, stenting or CABG) 
 
 
 
 1994 1995 1996 1997 1998 ∑ 
 N % N % N % N % N % N % 
Cat A 19 17.6 15 14.3 19 18.3 15 18.3 28 23.9 96 18.6
Cat B 24 22.2 13 12.4 19 18.3 17 20.7 34 29 107 20.7
Cat C 33(7)a) 30.6 28(1)a) 26.7 28(1) a) 26.9 18(2)a) 21.9 22(2)a) 18.8 129(13)a) 25 
ACHD 32 29.6 49 46.7 38 36.5 32 39.0 33 28.2 184 35.7
∑ RA 108 100 105 100 104 100 82 100 117 100 516 100 
 
Table 7. RA within the different categories. ∑ RA: Number of RA within 365 days after discharge in the single 
years. %: RA of different categories in relation to the total number of RA each year. ACHD: Acute Coronary heart 
disease was reason for RA. () a) No valid RA (cf. text) 
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Readmission due to Acute Coronary Heart 
Disease: We assigned patients for which an 
Acute Coronary Heart Disease was the reason 
for initial admission and RA into a separate 
group. Patients who were readmitted after an 
invasive intervention at another hospital were  
also included in this category. 184 RA were 
placed in the category of known coronary heart
disease. They were considered unsuited for  
further analysis for reasons given in the 
methods section.  
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Category C: 129 RA were due to a new 
pathology, not connected to the original one or 
happened after hospital discharge, regardless 
of time but within 365 days. 13 RA during the 
same hospital stay were assigned into this 
category because they were elective and 
planned (11 cases for carotis sinus massage or 
change of tracheal-catheters) or inappropriate 
(2 cases; as at the time of initial discharge, the 
patients had refused to be readmitted to ICU) 
(cf table 7). 76  RA (59%) of the cat C  were 
readmitted for exactly the same problem as for 
the initial stay (cf table 8). They were all 
readmitted from outside the hospital.                 
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Diagnosis N of RA % of cat C (N:129) 
Selfpoisoning 25 20 
Gastrointestinal bleeding 10 8 
Neurologic disease 7 5 
Renal failure  5 4 
Diabetes 5 4 
Arrhythmias  4 3 
Miscellaneous 20 16 
Reason for RA identical with reason of initial admission 76 59 
 
Table 8. RA of category C with identical pathology but after hospital discharge 
 
In another 40 cases (31%), the reason for RA was not exactly the same as for the previous 
admission. 
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Category B: During the study period  
107 RA (21% of all RA’s) came from  
the ward more than 4 days after ICU  
discharge and had an exacerbation of  
the original pathology. Most of them  
were for planned postoperative treatment  
and observation following elective or  
nonelective surgical interventions for  
the initial problem. 
 
 
 
4.4. The A-Group (group of early readmissions) 
This group consists of RA within 4 days after ICU discharge with any new or old pathology under 
insufficient control or insufficiently diagnosed. It stands therefore in the focus of interest trying to 
answer our questions mentioned in the introduction section. 
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4.4.1. Characteristics  
 
 
 
 
 
 
 
 
 
 
 
 
 
About one third of the category A RA’s were female. The average initial LOS was 0.5 days longer 
than the following one (not significant, p=0.8; α=0.05). During the study period the initial LOS 
increased continuously, but not significantly by 0.65 days (p>0.05). The high average length of 
initial stay in 1996 (5,2 days per admission) was due to one patient with a stay of 48 days.  
During the study period neither the increased RA rate 
in category A (+ 6.3%)  in relation to the total  
number of RA’s within 365 days (1994 n: 108; 1998 
n: 117) nor the increased RA rate (+0.86%) in 
category A in relation to the number of all discharges 
(1994 n:780; 1998 n: 849) was significant (X2 < 
2.706). During the study period all of the 96 RA’s 
within 4 days after discharge were directly related to 
the underlying disease of the initial admission. Of 
these, 23 were due to surgical interventions after an 
intermediate stay on the ward. None of these 
postoperative RA’s were due to previously insufficient 
ICU care or treatment failure.  
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The LOS of RA also did not increase (+0.8 days) significantly (p>0.05) during the study period. 
The average LOS of the A-Group compared to those of the groups of RA within 365 days was 
0.88 days longer for the initial stay and 0.38 days longer for the RA.  
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The overall SAPS-II score per admission at the moment of RA was 2.8 points lower than at the 
moment of initial entry (not significant; p>0.05). Even the largest difference in 1997 with  5.4  
points was not significant (p>0.05). The increased SAPS-II-score at initial admission of 6.3 points 
from 1994 to 1998 was not significant (p>0.05). However SAPS-II-scores at the moment of RA 
increased significantly between 1994 and 1998 (p=0.048, α=0.05). 
 
Year of initial discharge 94 95 96 97 98 Total 
 N Median 
(Range) 
N Median 
(Range) 
N Median 
(Range) 
N Median 
(Range) 
N Median 
(Range) 
N Median 
(Range) 
Readmissions of Cat A           19  15  19  15  28  96  
Age                               
year/adm 
60.4 63 (35-85) 63.2 70 (17-79) 62.3 65 (33-88) 63.5 67 (26-80) 64.1 65.5 (34-82) 62.8 65.5 (17-
88) 
female                    7  3  5  4  12  31  
male                       12  12  14  11  16  65  
Length initial  stay          
d/adm 
2.1 1 (1-10) 2.5 2 (1-7) 5.2 2 (1-48) 3.4 2 (1-10) 2.75 1.5 (1-12) 3.2 2 (1-48) 
Length of reentry            
d/adm 
1.7 1 (1-5) 3.7 3 (1-13) 2.5 2 (1-9) 3.3 2 (1-11) 2.5 1.5 (1-12) 2.7 2 (1-13) 
SAPS-II of initial entry             
                                    
points/adm  
27.2 28 (8-68) 39.3 43 (10-66) 29.4 33 (7-53) 38.2 39 (20-55) 33.5 31 (15-96) 33.1 32 (7-96) 
SAPS-II at reentry   
points/adm 
23.8 22 (6-48) 37.3 34 (15-71) 30.1 25 (7-88) 32.8 29 (18-59) 29.6 26.5 (16-68) 30.3  28.5 (6-88)
30 d mortality per RP (incl. 
† at ICU) 
1  2  2  2  5  12 
(12.5%)
 
Time to RA                     d/adm  
 
2.26 2 (1-4) 1.8 1 (1-4) 2 1 (1-4) 1.9 2 (1-4) 1.86 2 (1-4) 1.95 2 (1-4) 
 
Table 9. Characteristics (age, LOS, severity, mortality and time to RA) of  category A (early RA) according to 
the subgroups of year of initial discharge 
 
 
In the years 1994 to 1998 the mortality rate for the category A patients within 30 days after RA 
was around 12%. This mortality rate is very close to those of the other study-populations. For the 
entire study population it was 9.4%, for the population with a single admission within 365 days it 
was 10.6% and for the population with RA within 365 day it was 13.9. Three patients (3%) in 
category A died during their RA stay at the ICU.  
The admission and discharge patterns of the category A cases are depicted in figure 5. 
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4.4.2. Paths of admission and discharge, group A (early RA) 
 
    Admission and readmission of 96 Patient  of  Category A 
 
 
 WARDa) 
1st  A: 12(12%) 
 73 (96%) 
DIRECTLY 
1st  A: 15 (16%) 
RA: 0 
ED
1st  A: 29 (30%) 
RA: 0 
ORc)
1st  A: 36 (38%) 
RA: 23 (24%) 
RADIOLOGY 
1st  A: 3(3%) 
RA: 0 
OTHERS/PAR
1st  A: 1(1%) 
RA: 0 RA:
 
 
MULTIDISCIPLINARY   ICU 
 
Clinic 1st A RA
 N % N % 
Medicine 36 38 35 36 
Surgery 43 45 46 48 
Neurosurgery 16 16 14 15 
Orthopedics 1 1 1 1 
Total 96 100 96 100 
 
 
 
 
 
 
 
 
DIED   AT   ICU 
 
 2nd stay: 3 pat  (3%) 
 96  patients  of  Category  A  were  discharged  to 
 
 
 
MEDICINE 
1st  disch: 38 (40%) 
2nd disch: 26 (27%) 
SURGERY 
1st  disch: 44 (45%) 
2nd disch: 42 (44%) 
NEUROSURGERY 
1st  disch: 14 (15%) 
2nd disch: 13 (14%) 
OTHER HOSP 
1st  disch: 0 
2nd disch: 11 (11%) 
Figure 5. Category A cases: initial admission and readmission patterns, ICU-outcome.  N: Number of 
admissions; Direct: Admissions from practitioners and from the street; ED: Emergency department; OR: Operating 
room, planned and unplanned, elective and emergency interventions without staying in the Post Anesthesia Recovery 
room; Other Hosp: Discharged to another hospital; 1st A: First admission; RA: Readmission; 1st disch: First 
discharge; 2nd disch: second discharge. a) Regardless of the discipline. b) Interdisciplinary Emergency Department. c) 
Elective and not elective preoperatively planned and unplanned postoperative admissions.   
 
 
 
  
 
 
 
 
 
 36 
 
4.4.3. Looking at all  readmissions within 4 days (not part of initial algorithm)  
 
As shown in table 10, by no means all RA within 4 days belong to the category A. This analysis 
concerns all patients readmitted within 4 days. This subgroup is not part of the initial algorithm 
described in the method section. We looked at it, because we wanted to rule out any possibility 
that patients with quality-relevant RA were not “lost” in the “C” or “coronary group”. 
 
year 1994 1995 1996 1997 1998 TOTAL 
 N % N % N % N % N % N % 
RA of  Category A 19 54 15 37 19 41 15 42 28 62 96 47 
             
RA of Category C  4  12 3 7 3 6 4 11 1 2 15 7 
             
RA due to a supposed ACHD 12 34 23 56 25 53 17 47 16 36 93 46 
             
RA within 4 d 35 100 41 100 47 100 36 100 45 100 204 100
 
Table 10. RA within 4 days according to subgroups. ACDH:  Acute coronary heart disease 
 
 
During the entire study period 47% (n= 96) of the RA within 4 days were of the category A type. 
The proportion of planned RA within 4 days either after a special treatment (other than an 
coronary intervention) in an external hospital, for the change of tracheal canules or due to an 
inappropriate RA (category C) in relation to all RA’s within 4 days ranged around 7%. The 
proportion of RA due to a presumed coronary event or due RA within 4 days after discharge for 
CABG, stenting or dilatation at another hospital was around 46%. There was no significant 
tendency of the proportion of RA within 4 days to increase (X2 < 2.706) in relation to all 
discharges in each year (1994 to 1996: + 1.58%; 1994 to 1998: +0.57%). 
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4.4.4. Readmission (RA) deemed preventable versus non preventable RA 
 
 
 
 
 
 
 
 
 
 
 
 
After studying the category A patients’  
charts we concluded that by far not all RA 
because of  a deterioration of an underlying 
disease were due to insufficient ICU 
performance. We considered 65 of all the  
96 RA’s in category A as nonpreventable and  
31 RA’s as preventable. The cases are listed  
in table 12 and 13.  
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We thus concluded that 31 patients (32%) could have benefitted from a longer ICU stay and that 
they probably would not have been readmitted within 4 days after discharge if their ICU-treatment 
had been prolonged. For the other 65 patients (68%) benefit of a longer ICU stay could not be 
found. The probability is high, that the recurrence or the worsening of their problem could not 
have been prevented by a longer ICU stay and that the deterioration would have occurred at the 
ICU as it did on the ward. 
 Different category A problems 
 Respiratory Neurological GI CC postop Total 
p np p np p np p np p np p np 
            
 
n:19 n:3 n:5 n:9 n:4 n:10 n:3 n:20 - n:23 n:31 n:65 
In percentage of:             
Category  A n:96 20% 3% 5% 9% 4% 10% 3% 22% - 24% 32% 68% 
              
All RA n:516 3.7% 0.6% 1% 1.7% 0.8% 1.9% 0.6% 3.8% - 4.5% 6% 12.6%
 
Table 11. Preventable and nonpreventable RA because of exacerbation of an underlying disease, according to 
subgroups. p: preventable; np: nonpreventable; GI: RA due to gastrointestinal bleeding or GI sepsis. CC: Cardio 
circulation without patients with supposed acute coronary heart disease; postop: postoperative treatment or 
observation 
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We divided the reasons for RA to the following categories: respiratory, cardio-circulation 
(without readmissions for acute coronary disease if the coronary problem was the reason for initial 
admission), gastrointestinal, neurologic  and  postoperative. 
 
Cat Name Problem at first admission Problem at readmission Days 
R B.B. Postop. major abdominal surgery Respiratory failure 1 
R B.J Colonic pseudoobstruction Respiratory failure, pneumonia 1 
R B.N. Blunt chest injury Bilateral pneumonia 1 
R E.W. Lung resection Atelectasis 1 
R L.H. Lung resection Pneumonia, atelectasis 1 
R P.K. Esophagectomy Respiratory failure 1 
R R.J. COPD Respiratory failure 1 
R S.E. Esophageal perforation, empyema Atelectasis 1 
R W.E. Lung resection Atelectasis, dyspnea 1 
R A.A. Acute pancreatitis Respiratory failure 1 
R F.A. Esophagectomy Atelectasis 2 
R K.I. Decompensated COPD Recurrence of decompensation  2 
R K.K. Lung resection Pneumonia 2 
R P.J. Sigmoid resection Respiratory failure 2 
R M.P. Dehydration Respiratory failure 3 
R Z.Th. Multiple trauma, head injury Respiratory failure, pneumonia 3 
R B.M. Postop. major abdominal surgery Respiratory failure 4 
R M.M Guillain Barré syndrome Pneumonia, atelectasis 4 
R N.E. Lung resection Pneumonia 4 
N F.K. Head injury Subdural hematoma 1 
N J.H. Pelvic fracture, vertebral fracture Severe pain 1 
N K.P. Gastrointestinal hemorrhage Delirium tremens, seizures 1 
N vA.Ch Postop. aortic graft Delirium 1 
N E.A. Multiple trauma, head injury Delirium, Korsakow Psychosis 2 
GI D.G. Gastrointestinal bleeding Reoccurrence of GI- bleeding 1 
GI H.A. Splenic rupture Intraabdominal hemorrhage 1 
GI H.E. Gastrointestinal bleeding Recurrence of bleeding 1 
GI B.E. Pancratectomyoperation Abdominal sepsis 2 
C A.C. Myocardial infarction, renal failure Pulmonary edema 1 
C G.W. Myocardial infarction Pulmonary edema 1 
C M.H Purulent peritonitis Septic shock, cardiac arrest 1 
 
Table 12. List of  RA classified as ”preventable”. N: RA due to a neurological problem. R: RA due to a respiratory 
problem. GI: RA due to a problem of the gastro-intestinal system. C: RA due to a cardio-circulatory-problem (no RA 
due to a coronary heart disease included) 
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Cat Name Problem at first admission Problem at readmission Days 
R W.L. Atelectasis, endobronchial neoplasm Recurrent tumor aspiration 1 
R B.E. Sepsis and MOF Pneumonia 1 
R L.E. Severe head injury Bleeding tracheostoma site 1 
PO S.H. Severe dysrhythmias Pacemaker Implantation 1 
PO A.P. Head injury  CSF drainage intervention 1 
PO B.O. Pelvic fracture,  hemorrhagic shock  Postop colonic surgery  1 
PO C.J. Postop subdural hematoma Postop after intracerebral rebleeding 1 
PO A.J. Vascular surgery haemorrhagic shock Revision vascular sutures 1 
PO Z.R. Severe chest pain Postop thoracotomy, neoplasm 1 
PO L.A. Carotis sinus syndrome Postop after PM-Implantation 1 
PO O.M. Necrotizing Pancreatitis  Laparotomy, respiratory failure 2 
PO C.L. Intracerebral hemorrhage Postop VP-Shunt 2 
PO M.L. Postop osteosynthesis femoral fracture Postop osteosynthesis of refracture  2 
PO S.B. Ventricular fibrillation Postop after PM-Implantation 2 
PO F.I. Postop glioblastoma Recraniotomy   2 
PO N.B. Upper GI-bleeding Postop gastric surgery  2 
PO P.L. Postop after craniotomie (Astrozytoma) Postop after recraniotomy  2 
PO F.U. Intracranial hypertension Postoperative, CSF drainage 3 
PO S.M. Postop. acute subdural haematoma Revision subdural haematoma 3 
PO B.M. Bacterial sepsis, pleural effusion Postop after decortication  3 
PO D.H. Pleural empyema Thoracotomy, respiratory failure 3 
PO H.M. Shot gun injury, laparotomy Haemorrhagic shock, relaparotomy  3 
PO C.P. Multiple trauma, respiratory failure Postop lumbar spondylodesis  3 
PO J.A. Dissectin abdominal aneurysm Postop after elective Y-Graft 4 
PO L.C. Postop. epidural hematoma Postop after recraniotomy 4 
PO B.R. Cholangiosepsis Postop cholecystectomy  4 
N A.P. Head injury Hydrocephalus, coma 1 
N B.R. Malnutrition, edema Grand mal seizures 1 
N K.K. Ruptured aortic aneurysm Delirium 1 
N R.R. Bacterial sepsis Coma of unknown origin 1 
N F.C. Intracerebral haematoma Intracerebral rebleeding 2 
N M.V. Uncontrollable seizures Reocurrence of seizures 2 
N P.S. Multiple trauma, head injury Coma, respiratory failure 2 
N G.Y. Cardiac arrest, hypokalemia Cerebro vascular insult  2 
N D.M. Subarachnoidal bleeding Grand mal seizures 4 
GI S.F. Head injury Severe epistaxis 1 
GI A.A. Bleeding of esophageal varices Recurrent bleeding 1 
GI G.E. Bleeding of Esophageal varicosis Rebleeding 1 
GI M.H. Gastrointestinal bleeding Postop gastric surgery 2 
GI C.C. Supraventricular tachycardia Severe sepsis,low anterior resection 3 
GI B.E. Pancreatectomy Septic shock 4 
GI G.W. Duodenal perforation Abdominal sepsis 4 
GI H.D. Protal vein thrombosis Rebleeding 4 
GI K.P. Postop. Pancraetectomy Septic shock, intestinal perforation 4 
GI C.G. Bleeding of Esophageal varicosis Rebleeding 4 
C A.F. Supraventricular Tachycardia Reocurrence of SVT 1 
C G.P. CABG (postop) Pulmonary embolism 1 
C G.P. Abdominal aortic aneurysm Pulmonary embolism 1 
C J.J Pulmonary embolism, hip surgery Reocurrence of PE 1 
C K.R. Ventricular tachycardia Reocurrence of arrhythmias 1 
C P.M. Ventricular arrhythmias Recurrence of arrhythmias 1 
C S.K. Pelvic fracture Myocardial infarction 1 
C T.M. Postop. low anterior resection Pulmonary embolism 1 
C M.J. Drug overdose, coma Arrythmias, heart failure 1 
C H.J. Severe anaemia, upper GI bleeding Cardiac arrest 1 
C C.C. Pneumonia, Empyema Pericardiac tamponade 2 
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C J.O. Malignant Thymoma, thymectomy Atrial fibrillation 2 
C L.J. Pulmonary embolism Reocurrence of PE 2 
C M.B. Endocarditis Left heart failure 2 
C C.V. Infrarenal aortic aneurysm Atrial fibrilliation, hypotension  3 
C S.J. Aortic rupture Severe hypertension 3 
C C.A. Myocardial infarction  Sepsis of unclear origin  3 
C H.J. Myocardial infarction Intraventricular septum rupture 4 
C T.U. Postop. Sigmoid resection Paroxysmal tachycardia 4 
C Z.M. Pulmonary embolism Recurrent pulmonary embolism 4 
 
Table 13. List of RA classified as ”nonpreventable”. N: RA due to a neurologic problem. R: RA due to a 
respiratory problem. GI: RA due to a problem of the gastrointestinal system. C: RA due to a cardio-circulatory-
problem (no RA due to a known coronary heart disease included). PO: RA due to postoperative observation or 
treatment 
 
 
 
 
 
4.4.5. Readmissions due to respiratory problems 
During the study 22 of the 96 RA’s in category A (23%) had a pulmonary problem as the 
underlying reason for their RA. Three of them (14%) were due to a nonpreventable complication, 
whereas 19 (86%) were considered preventable RA’s (20% of all 96 RA’s). Twelve preventable 
RA’s were due to respiratory problems following thoracic surgery (esophagus and lung surgery), 
surgery in the upper abdomen or organs lying in the upper or medium abdomen (pancreas, spleen, 
peritoneum). Two preventable cases were readmitted because of pulmonary problems after a 
surgical procedure in the lower abdomen. Five preventable RA’s occurred because of  
exacerbation of a COPD, or  respiratory insufficiency due to a neurological problem (commotio 
cerebri, Guillan Barré) or  contusion of the thorax.  
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Figure 6. Number of preventable and nonpreventable RA due to respiratory problems as function of their time 
to RA 
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4.4.6. Readmission due to neurological problems 
Fourteen RA’s (14%) in category A were due to a neurological problem. Five of them were 
discharged too early and would have had benefitted from a longer ICU stay. Two of them were 
due to delirium, one after gastrointestinal bleeding, the other following trauma. One preventable 
RA was because of persistent postoperative confusion, another because of unmanageable pain 
after pelvic and spinal fractures. One preventable RA was because of a previously undiagnosed 
intracranial hematome following head injury. Nine RA’s due to a neurological problem (64% of 
the 14) would not have benefitted from a prolonged initial ICU stay. 
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Figure 7. Number of preventable and nonpreventable RA’s due to neurological problems as function of time  
to RA 
 
4.4.7. Readmission due to cardio-circulation problems  
Only 3 cases,13% of the total 23 in this group were clearly preventable at the time of first 
discharge. Two of them were due to pulmonary edema after myocardial infarction. They were 
readmitted already one day after initial discharge. In as much as the pulmonary edema was due to 
acute coronary disease during the initial stay and the reason for RA was not a new episode of the 
known coronary disease, we did not assign them into the CHD group.  
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Figure 8. Number of preventable and nonpreventable RA due to cardio-circulatory problems as function of 
their time to RA (cases  where the reason for both the initial admission as for RA were coronary heart disease are not 
included in this group). 
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One RA of the subgroup of preventable cardio-circulatory problems was for cardiac arrest, due 
to purulent peritonitis on the ward one day after the ICU discharge. Of the 20 nonpreventable 
RA’s (87% of all cardio-circulatory RA’s), six were due to pulmonary embolism despite 
anticoagulation at the time of initial discharge. Six of the 20 were due to cardiac arrhythmias.   
 
4.4.7. Readmission due to gastrointestinal problems 
All 14 readmissions within 4 days after discharge reentered because of a gastrointestinal problem 
that was directly related to the former stay. In 4 cases (29%), discharge occurred too early and 
patients would have benefitted from a longer ICU stay. Two patients were readmitted with 
recurrence of bleeding one day after ICU discharge because of gastrointestinal hemorrhage and 
severe gastritis. One RA was because of abdominal bleeding after splenic rupture the day after 
discharge and another for abdominal sepsis following a Whipple procedure delay two days after 
discharge. The 10 nonpreventable RA’s were for surgical problems: renewed bleeding due to 
varices, sepsis and postoperative problems of unclear nature after laparotomy. 
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Figure 9. Number of preventable and nonpreventable RA’s due to gastrointestinal  problems as function of 
their time to RA  
 
 
 
4.4.8. Readmission for postoperative observation or treatment 
None of the RA’s after a surgical intervention was due to previous insufficient ICU treatment. 
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Figure 10. Number of RA’s for postoperative treatment and observation: None of the these RA within 4 days 
were preventable 
 
 
4.4.9. Time to readmission   
Within the group of 31 preventable RA’s 20 cases (65%) were readmitted within one day. Six 
preventable RA’s (19%) at two days, two at three days and three at four days after discharge, 
readmitted due to an insufficient time on the ICU.  
 
Within the group of RA’s because of a nonpreventable complication of the underlying disease 
(n:65),  26 cases (40%) were readmitted already after one day, seventeen (26%) after two days, 10 
(15%)  were readmitted after three and 12 (19%) after four days following ICU discharge. 
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Figure 11: Preventable (n:31) and nonpreventable (n:65) RA’s as function of their time to RA in relation of 
category A (n:96): 84% (n:26) of all preventable RA’s (n:31) took place within 48 hrs. 
 
 
Of the 96 category A RA’s over the entire study period, 46 of them (48%) were readmitted within 
one day after discharge. On the second day after discharge there were 23 RA’s (24%), on the third 
day 12 (13%) and on the fourth day 15 (15 %).  
 
 
 
Readmission of category A versus the group of preventable readmissions 
 
As shown in figure 12 the RA rate for category A as well as that for the group of preventable RA 
did not significantly increase during the study period in relation to the number of discharges in the 
individual years. 
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Figure 12. The change of preventable RA versus the change of  RA of cat A in relation to all  
annual discharges over the years. RA: readmission. Cat A: readmissions of the category A. Differences 
between the annual RA-rates are smaller in the group of nonpreventable patients than in the category A group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. DISCUSSION 
 
The main goal of the study was to find out whether monitoring of RA to the ICU is really 
worthwhile. More specifically we wanted to test the instrument ‘readmission monitoring’ with 
respect to its general ability to identify risky and potentially preventable situations resulting from 
premature discharge. At best we expected to find certain clusters of similar risky situations that 
could serve as quality indicators. And, eventually the tool and the sub-tools of the proposed 
normogram should also undergo sufficient scrutiny.  First of all we were surprised that not less 
than 11.8%  (428) of the admitted ICU patients (3616), respectively 12.8% (516) of all admissions 
(4028) were readmitted within one year. A fact not reported before, as we found no comparable 
numbers in the literature. While the number of RA’s within one year may reflect the general   
 47 
morbidity of an average ICU population, it does not specifically reflect the process of care 
given in the ICU. This wide time frame was chosen in order to make sure that no information 
about RA that could potentially allow us insight into the process of ICU care and discharge would 
be lost due to overly restrictive inclusion criteria. 
 
5.1. Time to readmission  as a marker of quality of care 
In 1994 we had defined four different categories of RA (A, B, C and RA due to a known coronary 
heart disease).  We assumed that category A   RA within 4 days was most likely to reflect a group 
suffering from inadequate performance of the ICU team. This category A consisted of 96 RA. 
They were composed of 47% of all RA’s within four days, 18.6% of all RA’s within 365 days and 
2.38% of all discharges. It remained unchanged from 1994 to 1998 at 2.44%, 1.76%, 2.45%, 
1.94%, 3.3% of all discharges respectively. We must therefore assume, that monitoring of RA had 
no effect on the frequency of its occurrence.  The main reasons for early RA were: respiratory, 
cardio-circulatory, gastrointestinal, neurological and postoperative. Upon carefully reviewing 
the patients’ charts, we realized that only in  32% (31 of 96 patients) did early RA actually reflect 
insufficient management of the respective patient. The other early RA’s (68%) were due to 
unforeseeable complications of the underlying disease.  
 
For the purpose of the study we pretended that the ward management of the dismissed patients 
was essentially free of failure. Our study design did not allow to test this hypothesis, but we 
assume that also the quality of ward care contributed to RA, not only the ICU.  
 
One of the principal functions of an ICU is  intensive respiratory care. Not surprisingly, the 
largest portion of preventable RA within the category A was in the group with respiratory 
problems (23%). Of the total 22 RA’s due to a respiratory problem, only 3 were considered as not  
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preventable. The reason for RA in all preventable cases was insufficient respiratory care at the 
time of ICU discharge. Intensive respiratory therapy,  close monitoring of respiratory  function 
and  adequate analgesia for severe pain are considered  ICU-treatment. Due to the lack of 
infrastructure and staff this can not be performed on the ward. In fact, of the 19 preventable RA 
due to a respiratory insufficiency, 14 (74%) were initially admitted to the ICU because of either 
chest or abdominal trauma. Many studies emphasize the risk for postoperative respiratory 
dysfunctions [10, 11, 12, 13, 14]. Efficient postoperative analgesia has been shown to reduce 
ventilator days and ICU stays [15].  Continuous epidural analgesia appears to be more effective 
than conventional I.V. opioids [16, 17], a finding contested by others [18, 19, 20].   
 
While risk assessment for predicting postoperative respiratory complications has been proposed 
[21] and even if it is known that RA due to respiratory deterioration is preceded by clear warning 
signs [22, 23], there is no proof that RA could be avoided if such principles were prospectively 
applied in daily clinical practice. Reports specifically dealing with ICU readmission unanimously 
list respiratory deterioration and its subgroups as the leading cause for RA to the ICU [23, 24, 25]. 
One study found that patients who were readmitted ran a 50% risk of pulmonary complications 
during their second ICU stay [26]. 
 
In our study 3 early RA’s of the respiratory group were considered unforeseeable and not 
preventable (one patient with bleeding from a tracheostomy site, one patient with recurrent tumor 
mass aspiration from an endobronchial tumor and one patient with unexpected bronchoaspiration 
48 hours after an extended ICU stay of 48 days with good recovery). 
 
23 percent of all RA’s in category A were due to a cardio-circulatory problem but only 3 (3%) of 
them were considered preventable: two cases with congestive heart failure and severe pulmonary  
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edema after myocardial infarction, and one with cardiac arrest following a purulent peritonitis. 
In all three cases, the problem had not been sufficiently managed at the time  of discharge. The 
reasons for RA deemed not preventable in this cardiocirculatoy group were: pulmonary embolism, 
arrythmias and one case of ventricular septum rupture 4 days after MI. All the above situations 
were interpreted as complications of the underlying disease and not due to medical error. The 
cases with pulmonary embolism had received state of the art prevention. 
 
Forteen percent of the RA’s in category A were due to a  gastrointestinal problem among them 7 
patients due to recurrence of gastrointestinal bleeding.  Recurrence of haemorrhage in the 
gastrointestinal tract is a known risk for RA [25, 26, 27]. We considered only two of these 7 as 
preventable RA’s. Their recurrent bleeding was due to insufficiently treated severe gastritis. Four 
of the 5 nonpreventable gastrointestinal bleedings were due to known oesophageal varices with 
portal hypertension. About 40% to 80% of such patients who survive their first bleeding, suffer 
from a recurrent variceal bleeding within one year [28]. We therefore considered recurrent 
bleeding of oesophageal varices as generally nonpreventable. The remaining one nonpreventable 
RA was for repeated bleeding of a gastric ulcer that had been sclerosed several times two days 
after discharge. 
  
Among the fourteen  (14%) RA’s due to  neurological  problems, 5 (38%) were considered 
preventable. One patient who was initially in the  ICU for  observation following  head injury was 
transferred without a CT-Scan. In the CT-Scan initiated by the ward team, a Subdural hemorrhage 
was found and  a craniectomy followed by  RA to  the ICU.  One  preventable RA was due to 
insufficient pain control after pelvic and spinal trauma.  The pain management for this patient had 
not been sufficiently discussed by the ICU-team at the time of discharge. The remaining three 
preventable neurological  cases were readmitted within one day after discharge due to a delirant 
state. All three patients were neurologically insufficiently stable at the time of transfer. 
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Readmissions due to an Acute Coronary Heart Disease:  In this study 4.5% of the coronary cases 
were readmitted within 4 days due to recurrence of their known coronary heart disease. Similar 
reported observations may be used as benchmarks. One study looking at 1776 admissions to a 
coronary care unit reports a RA rate of 2.3%, most of them due to recurrence of myocardial 
ischemia [29]. Another prospective study found that in a group of 120 patients admitted for 
unstable angina pectoris not less than 50 were readmitted within 22 months [30]. The recurrence 
of chest pain followed by RA  to a coronary care facility appears to be an inherent feature of the 
natural course of this complaint. RA is not related to insufficient care and cannot be used as a 
marker of ICU performance. It is therefore appropriate to exclude RA due to an  exacerbation of  
known coronary heart disease from category A.  
 
Only cases were included in this category if the reason for both the initial admission and RA was 
assumed to be an acute coronary event. About 50 % (93 of 184) of all RA’s within 365 days due 
to an assumed  reonset of  coronary heart disease took place  within 4 days after ICU discharge. 
 
Delay to RA: Literature about ICU   RA and the respective time intervals is not abundant. In fact 
there exists no definition, what ‘readmission’ really means. Authors describing this event chose 
either a few days, the occurrence during the same hospital stay or a few months. The Society of 
Critical Care Medicine’s Quality Indicators Committee ranked ICU readmission within 48 hours 
as the top indicator for judging ICU quality. According to our knowledge, this quality indicator 
has never been validated [9].  
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Readmissions to the ICU after hospital discharge for patients who were initially transferred 
from the ICU to the ward, may probably tell us something about the quality of the ward care or the 
hospital as a whole, but are not a quality indicator for the ICU.   
 
Coronary cases included, 204 or about 45% of all RA’s took place within 4 days after discharge 
from the ICU in this study. In this group, 93% (96 in cat A and 93 RA’s due to  known coronary 
heart disease) were due to the underlying disease that had let to the first ICU stay. The remaining 
7% were either due to  “no valid RA” or a RA from an external hospital. The largest portion of the 
group of RA’s within 4 days, 93 or 46 %, were due to known coronary heart disease. Comparing 
our findings with other studies we find similar patterns. Chen and coauthors found  that the reason 
for RA within 24hrs after ICU discharge was respiratory in 49.1% and cardio-vascular in 21.8.  In 
44.4% RA was due to an original problem, in another 44.4% to a new problem and in 11.1% it 
was planned. The reasons for the RA after 24 hrs but within the same hospital stay, were 
respiratory in 37.7%, cardiovascular in 22.5 %. Forty-eight percent were within the original and 
38.1% with a new problem. Almost 15 % were planned [26]. Another study found that about one 
third of the patients who were readmitted to an ICU  had a deterioration of their original problem 
[23].  The author suggests that these patients may have been discharged prematurely.  Franklin et 
al evaluated the initial discharge of 36 RA’s to a medical ICU during the same hospital stay and 
concluded that 15 (42%) were discharged prematurely and that another 7 cases were not clearly 
preventable but may have benefitted from  a longer initial ICU stay [31]. Baigelman et al found 
that the reason of RA within the same hospital stay was premature discharge in 36%. Cardiac and 
respiratory problems were the major contributing causes for RA [32] 
 
The classification of RA into preventable and nonpreventable reasons is admittedly subjective. In 
order to avoid the inclusion of irrelevant data into a quality assessment concept, we propose   
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monitoring all RA’s within 48 hours in the future due to respiratory problems after thoracic or 
abdominal pathology respectively. Optionally, RA within 24 hours due to neurological problems 
could be included in the quality program. Table 14 depicts the validity of the monitored factors.  
 
RA after RA due to one of the following problems 
 Respiratory System Neurology Gastrointestinal-System Cardio-Circulation Known ACHD postop 
1 day ++++ ++ + - ---- ---- 
2 days ++ -- -- --- ---- ---- 
3 days - ---- --- ---- ---- ---- 
4 days -- ---- ---- ---- ---- ---- 
> 4 days ---- ---- ---- ---- ---- ---- 
 
Table 14. Validity of the factors ‘time’ and ‘cause’ in a RA monitoring system 
 
Of course, the isolated monitoring of RA’s for  quality within two days due to respiratory failure 
after an affection of the thorax or abdomen respectively creates a certain danger of treating a 
marker but not the underlying problem that leads to preventable RA. In other words, by 
concentrating on improving the benchmark, the overall  performance does not automatically 
change in the same manner.   
 
5.2. The readmission rate as a mirror of the ICU performance over the five years period 
One of the aims of this study was to determine whether the inclusion of monitoring  ICU-RA into 
the formal quality improvement program in 1994 had influenced the annual readmission rate since 
then. The ICU team had hypothesized that a combined observational and educational effect would 
occur, that would show a reduction of preventable RA. This did obviously not occur, since RA 
rate in the relevant subgroups remained stable between 1.7 and 3.3%. Observation alone did not 
improve our performance. Only targeted action could possibly achieve progress. Still the relative 
amount of clearly preventable RA (0.8%) appears rather low. 
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Neither the number of  preventable RA’s (31), nor the number of RA’s in category A (96) is large 
enough to allow us to make further comparison (e.g. SAPS II or initial versus second LOS).  
 
As a major difference to most previous studies on ICU-RA [26, 23, 32, 31, 22, 25, 33] our patients 
requiring ICU-RA within the same hospital stay, or over  a larger time span, did not have higher 
hospital mortality rates than the non readmitted ones. Only one author found a mortality rate 
(12%) of the RP within the same hospital stay that was similar to the mortality rate within 30 days 
of this study of the category A patients (12.5%) [34]. The mortality rate, often rated as a marker of 
quality of care, did not change during the study period in any of the different patient groups.  
 
It is difficult to compare the RA rates, mortality rates or LOS of various studies since no common 
defininitions have been used. Furthermore differing hospital policies, varying patient populations, 
the ratio of ICU beds to total hospital beds and the presence of intermediate care beds may all 
influence RA rates considerably.  
 
To date SAPS II for RP’s has not been validated. For the 96 RA’s in category A, we found the 
SAPS-II values at the time of RA to be lower than the ones at initial admission. In Chen’s study 
one third of the RP’s had lower APACHE II scores at the time of  RA and he suggests, that these 
usual physiologic indicators may have been normalized after intensive medical treatment [26]. At 
the time of initial admission, RP’s in category A  had higher SAPS II (average: 31 points per 
admission) than patients admitted only once within 365 days (28.7 points per admission), 
 54 
 
 
 Cooper 1999 Chen 1998 Kirby 1996 Durbin 1993 Rubins 19881)
Study deign Multicenter 
cohort 
Multicenter cohort Partially 
Prospective 
Retrospective case 
control 
Prospective 
ICU-type - 19 mixed 
SICU/ MICU 
- 8 MICU 
- 8 SICU 
- 3 NICU 
- 3 ICUs from 2 teaching 
hospitals 
- 4 ICUs from 4 
community hospitals 
1 SICU: 10 beds 
1 MICU: 12 beds 
1 NICU: 12 beds 
1 MICU: 8beds   
1 SICU: 16 beds 
1 MICU: 7 beds 
RP (n) 6371 236 69 82 30 (additionally: 
7 death on ward) 
RA rate (%) 6.1 4.6% 4.8 4.6 13.1          (16%) 
Reason for RA ∼ 19% original ∼ 45 % original 
∼ 39% new  
∼ 14% planned operat.  
∼ 45 % original 
∼ 55 % new 
∼ 1/3 original 
∼ 2/3 new 
53% original 
47% new  
Major problems 
at RA 
7.6% CHF 
5.7% respiratory 
4.5% sepsis 
4.1% arrhythmia 
3.9% angina 
3.9% G.I. ulcer 
3.2% card. arrest 
∼ 44 % respiratory 
∼ 22 cardiovascular 
∼ 43% respiratory 
∼ 19% cardiac 
∼ 28% G.I. 
 54% respiratory ∼ 30% cardiac 
∼ 20% respirat. 
∼ 13% G.I. 
1st ICU LOS  
(days) 
Same reason: 4.2 
New reason: 5.2  
RA ≤ 24hrs: 4.2 ± 5.5 
RA > 24 hrs: 5.7 ± 8.5  
6.3 ± 6.8 8.3 ± 16 9.8±5.3  
2nd ICU LOS 
(days) 
Same reason: 5.0 
New reason: 5.8 
RA ≤ 24hrs: 7.8± 13.4 
RA > 24 hrs: 7.1±11.6  
  3.5(1-47) 
Delay till RA 22% within 1 d 
29% later 7d 
Nonsurvivors:7.5±18.2 d 
Survivors: 6.6±7.8 d 
5.9±7.1d 6.7±7.9d 0-3 d: 49% 
4-7 d : 11% 
8-14 d : 11% 
>14d : 29% 
Hospital 
Mortality 
Per RP: 24.7% 
Per Non RP: 4% 
Per RP ≤ 24hrs: 34.5% 
Per RP > 24 hrs: 29.0% 
Per Non RP: ∼ 4.4% 
Per RP: 12% Per RP:41.5% 
 
 
Per RP: 57% 
 
Table 15. Studies on ICU RA within the same hospital stay: 1)  Rubins et al included 7 unexpected deaths on the 
ward after ICU discharge to the 30 RA within the same hospital stay. SICU: Surgical ICU. MICU: Medical ICU. 
NICU: Neurological ICU 
 
those without RA within 365 days (27.6) or the entire study population (28.73). Category A 
patients had a longer average initial length (3.2 days) and were older (62.8 yrs) than patients 
admitted only once within 365 days with 2,1 days and 58,2 years, patients with RA within 365 
days with 2.3 days and 60.8 years or the whole study population with 2.2 days and  59.1 years 
respectively. Thus, patients who required RA within 4 days were sicker at initial admission, had a 
higher initial LOS and were older than patients of the other study groups.  
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5.3. Cofactors that influence the readmission rate 
Inappropriate discharge decisions may not be the only factor responsible for early RA. Others 
have been proposed as shown in table 16. Bed shortage is a phenomen well known to the ICU 
practitioner. 
Cofactors with influence on the RA rate Intensity of influence 
ICU admission policy +++ 
Experience of the ward care team ++ 
Capacity of ward staff + 
Ward budget + 
Manner of communication ICU - ward +++ 
Patient comorbidities +++ 
Capacity of ICU-staff ++ 
Follow-up Team ++ 
Lack of an Intermediate Care unit ++ 
ICU budget ++ 
ICU bed capacity +++ 
 
Table 16. Factors others than an inappropriate discharge decision which influence the RA-rate.  
 
It has been shown that patients admitted during periods of bed shortage were more severely ill 
than those admitted when many beds were unoccupied. The relative risk of discharge was 
inversely related to the availability of empty beds, severity of illness and age. Bed availability had 
no effect on death rates in the ICU, death after discharge, or RA to the ICU [35]. Physician’s 
triage decisions are partly, but clearly influenced by bed availability [36]. RA is also influenced 
by the course of illness and the care provided on the ward. In one study follow-up activities of an 
ICU nurse on the normal ward significantly reduced ICU   RA’s for respiratory reasons from 52% 
to 32%. [37]. Another study suggested that a dedicated team of respiratory therapists serving acute 
care wards with active follow-up of the post-ICU patients significantly reduced hospital mortality 
from 41% to 12% [34].  
 56 
 
With growing overall costs of the Swiss health care system [38], pressure on the ICU to reduce 
LOS and available beds increases. A Scottish study found a negative association between the LOS 
and RA and suggested that pressure to reduce hospital LOS may not be without consequences for 
other outcomes [39]. Many admissions as well as RA’s, especially of the postoperative type, 
require close monitoring and observation (e.g. step-down unit) rather than sophisticated and 
expensive ICU-treatment [40]. This could be provided by the installation of high dependency 
units. Fox demonstrated that opening a high dependency unit significantly reduced the amount of 
high dependency cases of the ICU from 21.6% to 11.2%. Furthermore RA’s decreased 
significantly [41]. Thus high dependency units or intermediate care facilities are effective and 
disburdening the ICU from cases who are not critically ill but need a high amount of care. This 
apparently reduces a patient’s risk for being discharged prematurely and being readmitted again. 
 
5.4. Can our findings be generalized? A word of caution 
 
While we are convinced that many of our findings are widely applicable to any kind of Intensive 
Care setting, we have to admit that some might not. What can be generalized? The phenomenon 
"readmission" is common to Intensive Care wherever it is practiced, as is the problem of 
interfacing between ICU and normal ward. Also the finding that only early readmissions appear 
worthwhile to monitor is pertinent to all units.  
 
Which findings only apply specifically to the analyzed ICU? With regard to the frequency and 
pathology of ICU readmissions, our conclusions need to be softened. We describe readmissions in 
a mixed medico-surgical, non-university unit. The mere fact that readmissions have been 
explicitly monitored as part of a quality assessment routine for many years could well have 
influenced the  
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numbers and pathologies of readmissions by way of an observational bias. Units with a different 
case-mix or with a different quality culture might observe different readmission patterns. 
 
It is eventually up to the reader to decide, which facets of our findings indeed mirror his own 
unit's situation. 
 
5.5. Return to the initial questions 
 
In the following we return to the initial questions, mentioned in the introduction section. 
  
What is the prevalence of readmission to an ICU? 
- In an interdisciplinary ICU, over a 5 years period 12 percent of the patients were readmitted 
within 365 days. 
- Around 40% of these readmissions (RA’s) took place within 4 days. The prevalence of early 
RA was thus 5% of all cases.  
Is the readmission rate indeed a marker of quality of ICU care? If so, do subgroups of 
readmission exist where monitoring is especially useful, or respectively not useful? 
- Monitoring of respiratory readmission (RA) within 48 hours and of neurological RA within 24 
hours are useful markers of quality of ICU-care as well as a quality marker of the entire 
discharge process. Due to the nature of the pathologies involved, monitoring of RA’s due to 
cardio-circulatory, gastrointestinal or postoperative problems appears not useful. 
- Unspecific monitoring of RA’s without regard to the time of RA and the pathology that led to 
RA is not worth the effort. 
Is it possible to predict the risk for readmissions for certain groups? 
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Cardiovascular and respiratory patients carry the greatest risk for RA within 4 days. 
Patients after abdominal and/or thoracic surgery have the greatest risk for RA due to a 
premature ICU discharge. 
Who or what is responsible for readmissions? 
- ICU discharge is a typical situation where two complex processes are interfacing. Therefore 
not only the performance of the ICU team and the ward team matter but importantly also 
timing and communication during discharge. 
- RA is likely if any or all of these factors perform insufficiently. 
Which factors do influence readmission? 
 Cofactors that directly and indirectly influence the chance of RA are: 
ICU admission and discharge policy, ICU budget, ICU bed capacity, staffing, presence or 
absence of an Intermediate Care Unit, quality of communication between ICU and ward, 
patient’s comorbidities, staffing on the ward, ward budget. 
Can we make recommendations regarding the use, timing and definition of ICU 
readmission? 
- We recommend monitoring of RA due to respiratory problems within 48 hours and RA due to 
neurologic problems within 24 as a worthwhile marker of the quality of care. It is 
complementary to other markers (e.g. mortality, LOS) for quality improvement and utilization 
programs. 
- We do not recommend monitoring of ICU RA later than 2 days or for pathologies other than 
pulmonary or neurological.  
Is monitoring of ICU readmission effective? 
Only monitoring of certain ICU RA is effective. Effectiveness will be enhanced if the 
process of care in individual cases of the high suspicion groups are evaluated in detail.   
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6. CONCLUSION 
In a ten bed multidisciplinary ICU the readmission (RA) rate of certain subgroups (RA due to 
respiratory or neurologic problems) was a marker of quality of ICU-care as well as a marker of the 
entire discharge process with all the  medical and paramedical personnel involved. The monitoring 
of RA’s either due to respiratory deterioration within 48 hours or of RA’s due to neurological 
problems within 24 hours after discharge was found to be a worthwhile and effective marker of 
process quality. We recommend monitoring selected readmission pathologies shortly after 
discharge, but we discourage units to monitor RA’s on a broad scale. RA monitoring is 
complementary to other established quality markers like mortality or length of stay. It should 
become part of a unit's utilization review. 
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